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Section 7-4

Learning objectives:

e Similarity in right triangles
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Theorem 7-3

If... Then. ..
AABC is aright triangle AABC ~ AACD
with right ZACB, and /ﬁ\ MNABC ~ ACBD
CD is the altitude to the AACD ~ ACBD
hypotenuse / \- D

All three triangles are similar to each other!

B

Feb 1-10:17 PM



Lesson notes 7-4.notebook February 02, 2016

Proof of Theorem 7-3 C
Given: Right AABC with right # ACB
and altitude CD
Prove: AACD ~ AABC, ACBD ~ AABC, AACD ~ ACBD AT p B
Statements Reasons
1) ZACB isaright angle. 1) Given
2) CDis an altitude. 2) Given
3) CD L AB 3) Definition of altitude
4) £ADC and £ CDB are right angles. 4) Definition of L
5) LADC = £ ACB, 5) Allright 4 are =.
/CDB= £ ACB
6) LA= LA LB= /LB 6) Reflexive Property of =
7y AACD ~ AABC, 7) AA ~ Postulate
ACBD ~ AABC
8) LACD = £B 8) Corresponding 4 of ~ As are =,
9) LADC = LCDB 9) Allright £ are =.
10) AACD ~ ACBD 10) AA ~ Postulate
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How to use theorem 7-3

What similarity statement can you write relating the three W X
triangles in the diagram?

YW is the altitude to the hypotenuse of right AXYZ, so you can use

Theorem 7-3. There are three similar triangles. z Y

i X y
/ﬂ — A A X
z v z v Z W YAW
Whenever you have (or can create) a right angle with an altitude

from the right angle vertex you can find 3 similar triangles.
Remember an altitude meets the opposite side at a right angle!
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The Geometric Mean

Proportions in which the means are equal occur frequently in geometry. For any two
positive numbers a and b, the geometric mean of @ and b is the positive number x such

a_x
that T =3

Example: what is the geometric mean of 6 and 15?

Example: what is the geometric mean of 4 and 18?
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Geomeftric Mean and Right Triangles

Q. short S long R ASQP ~ ASPR
shortleg  longleg
gl s shortleg ~ longleg
ok SC , SP is the geometric mean
T T of 5Q and SR.
p

Note: SP is a shared side.
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Corollary 1 to theorem 7-3
Corollary If... Then...
The length of the altitude to the C AD _ CD
hypotenuse of a right triangle is the ¢b DB
geometric mean of the lengths of the
segments of the hypotenuse.
A D B
2
Segments of — .
‘) - Altitude to
8 hypotenuse S
f % hypotenuse
/
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Corollary 2 to theorem 7-3

Corollary If... Then . ..

The altitude to the hypotenuse of a right C AB _ AC

triangle separates the hypotenuse so that AC ™ AD

the length of each leg of the triangle is AB _ CB

the geometric mean of the length of the CB DB

hypotenuse and the length of the segment A D B

of the hypotenuse adjacent to the leg.

Hypot
ypo enuse\ _leg

[ +—~ Segment of hypotenuse

adjacent to leg
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Cheat Sheet

The corollaries to Theorem 7-3 give you ways to write proportions | h I
using lengths in right triangles without thinking through
the similar triangles. To help remember these corollaries,
consider the diagram and these properties.

Corollary 1 Corollary 2
S1_a h_H o h_b
a % G 8" 6 5
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Example

T Y Using the Corollaries

Algebra What are the values of x and y?

Use Corollary2, ~ 4 + 12 x Write a proportion. 4 _ Y -~ UseCorollary 1.
X 4 ¥y 12
x? = 64 Cross Products Property y? = 48
x =~/64 Take the positive square root. ~ y = \/48
x=28 Simplify. y =43
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